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Brief communication

Gumprecht shadows: when to use this terminology?
Sombras de Gumprecht: quando usar essa terminologia? 
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abstract 

The expression Gumprecht shadows historically refers to lymphocyte lysates commonly observed in patients with chronic lymphocytic 
leukemia (CLL). A literature review revealed that this term is restricted to CLL cases, and should not be applied to lymphocytosis-related 
conditions. Inappropriate use of this term can cause great anxiety in individuals receiving their blood count results, as well as in their 
families. In a web search engine commonly used to clear doubts on medical terms, there are countless pages where Gumprecht shadows  
are associated with CLL.
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Introduction

The expression Gumprecht shadows derived from the German 
researcher Ferdinand Adolph Gumprecht(42), as he observed the 
blood films of patients with chronic lymphocytic leukemia (CLL) 
(Figure).

CLL is a relatively rare lymphoproliferative disorder. It is 
benign in comparison to other leukemias, shows slow evolution 
and marked leukocytosis in the blood(25). Most of the times, CLL is 
unexpectedly diagnosed by a routine blood test. However, only the 
morphological aspects of lymphocytes do not allow differentiation 
between B- and T-CLL type. More sophisticated techniques are 
required for the proper classification(25).

CLL is suspected when the blood film reveals an expressive 
increase in uniform-appearing lymphocytes and the presence 
of destroyed lymphocytes. The ruptured lymphocytes, stained in 
pink, show themselves irregular and constitute the Gumprecht 
shadows(14).

Figure – Lymphocytes and Gumprecht shadows

The microscopic examination of blood cells is surely an 
essential step for the diagnosis of CLL: the hematological picture, 
with the presence of relative and absolute lymphocytosis, will 
require investigation of the suspicion initially raised by the 
blood count. Although more sophisticated methods, such as 
flow cytometry and cytogenetics, are currently used to refine this 
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diagnosis(29), the initial suspicion comes from cell morphology 
observed in the blood film.

Flow cytometry allows identification of cluster differentiation 
(CD) specific to B lymphocytes (CD14, CD20, and CD23) and, as 
a result, characterizes the clonal origin of these lymphocytes(38). 
Cytogenetics helps to detect abnormalities, especially in chromosomes 
11 and 17. Besides, serum determination of lactate dehydrogenase 
(LDH), bilirubin, immunoglobulins, and antiglobulins composes 
the test panel currently used to diagnose CLL(6).

An extensive literature review demonstrated that the 
expression Gumprecht shadows gradually lost importance in the 
CLL diagnosis, as more precise methods were established for that  
purpose. Thus, the most frequently used textbooks in English(4-10) 
or Portuguese(1-3, 5, 7-11, 15, 16-28, 30-35, 39-41, 43-45) in our setting do not refer 
to this term, although older literature values Gumprecht shadows 
for the diagnosis of CLL. 

It is known that viral conditions present with a high number 
of circulating lymphocytes, which are also susceptible to lysis. In 
the blood film, lymphocyte lysates, resulting from viral infection, 
present similar aspects to those described by Gumprecht to refer to 
lymphocyte lysates at CLL(42).

A search in the PubMed database using terms Gumprecht  
chronic lymphocytic leukemia revealed just five reports(4, 12, 13, 36, 37), 
what confirms that the term has fallen into disuse.

The World Health Organization (WHO) describes CLL as 
a neoplasm of small B lymphocytes, with slightly irregular 
membrane present in peripheral blood, bone marrow, spleen and 
lymph nodes, along with prolymphocytes and paraimmunoblasts 
that proliferate in the infiltrated tissues(38).

Nowadays, the diagnosis of CLL is based on criteria revised at 
the International Workshop on CLL (IWCLL), held in 2008(6, 14) that 
include: a) presence of at least 5,000 B lymphocytes/µl in peripheral 
blood in the last three months, with their clonality being confirmed 
by flow cytometry; b) presence of small typical mature lymphocytes, 
with scant cytoplasm and nucleus with intensely stained chromatin. 
Atypical cells (prolymphocytes) correspond to less than 5%.

Leukemic lymphocytes co-express the CD5 marker and the B 
lymphocyte-specific surface antigen (CD19, CD20, and CD23). The 
serum levels of immunoglobulins CD20 and CD79b are significantly 
reduced in comparison to normal B-lineage cells. Each leukemic 
clone expresses κ or λ light chain immunoglobulin. On the other 
hand, in lymphomas, although cells express B-lymphocyte and 
CD5 surface antigens, they normally do not express CD23.

Before begining immunosuppressive therapy, the following is 
recommended: 1) detailed anamnesis and physical examination, 

including careful palpation of all lymph node areas, spleen and 
liver; 2) conduction of a complete blood count; 3) determination 
of LDH activity, serum levels of bilirubin and immunoglobulins, 
and direct antiglobulin test; 4) investigation of the presence of 
infections, such as hepatitis types B and C, cytomegalovirus, and 
the human immunodeficiency virus (HIV)(14).

Additional tests may be ordered, such as bone marrow 
biopsy for exclusion of idiopathic cytopenias; detection of genetic 
abnormalities, principally of a deletion of chromosomes 17 
[del(17p)] and 11 [del(11q)]; flow cytometry to evaluate ZAP-70 
and CD38 expression, whose presence indicates poor prognosis; and 
computed tomography (CT) for the staging of the disease(14).

Since the presence of viroses may cause the appearance of 
images similar to those observed in CLL because of lymphocyte 
lysis, a literature review was undertaken by searching the word 
Gumprecht referring to images of lymphocyte lysates that occur in 
viral diseases. After a thorough and careful search, only a doctoral 
dissertation was found, in the area of Veterinary Medicine, where 
this term was used(37). However, a search in a web search engine 
using the term Gumprecht and lymphocytes revealed innumerable 
pages where it is associated with CLL.

In face of the ambiguous use of the term Gumprecht 
shadows in clinical situations of distinct prognosis and 
evolution, it would be quite pertinent to keep using it in cases 
of CLL, principally knowing that absolute lymphocytosis 
in peripheral blood is not always a sign of malignancy. 
Since hyperplasia of lymphoid tissues and lymphocytosis 
may occur in other infectious processes, especially viral 
diseases, and in chronic inflammatory processes, such  
as arthritis, lupus erythematosus, vasculitis, sarcoidosis, etc.(1), 
a blood test presenting Gumprecht shadows in cases of marked 
lymphocytosis could reinforce the suspicion of CLL.

It should be noted that the mechanisms of lymphocyte 
destruction in CLL and in viral diseases are distinct. In viral 
diseases, the ruptured lymphocytes are younger normal-appearing 
cells that go through lysis as a consequence of viral infection. In 
CLL, this process is due to cell aging. In this case, lymphocytosis 
occurs when old cells accumulate, because the apoptosis 
mechanism is impaired(25).

Conclusion

The expression Gumprecht shadows must be used only for 
cases of CLL, not to describe ruptured lymphocytes present in other 
situations with lymphocytosis, associated with either viral diseases 
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or other causes. The inappropriate use of this term may cause 
great anxiety in individuals who receive this observation in their 
blood count, as well as to their families, since information on the 
internet is available to any person and is frequently used to clear 
doubts on medical terms.
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resumo 

A locução sombras de Gumprecht refere-se, historicamente, aos linfócitos lisados comumente observados em portadores de leucemia 
linfocítica crônica (LLC). Uma revisão da literatura revelou que esse termo restringe-se aos casos de LLC e não deve ser utilizado 
em outras situações que cursam com linfocitose. A utilização inapropriada dessa terminologia pode gerar ansiedade no indivíduo 
que recebe tal observação no hemograma, bem como em seus familiares. Em um site de busca da internet muito utilizado para 
sanar dúvidas relativas a termos clínicos, há inúmeras páginas com relatos nos quais essa expressão associa-se à LLC.
 	
Unitermos: Gumprecht; leucemia linfocítica crônica; viroses.
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